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Resumen
La esquizofrenia es un trastorno mental crónico, que se asocia a anomalías  cerebrales 
estructurales y funcionales. Esta patología afecta al 1% de la población mundial. Varios 
estudios se han interesado en estudiar los cambios estructurales que se producen debido a 
esta patología a través de la morfometría basada en voxel (VBM), donde se comparan los 
cerebros de sujetos esquizofrénicos con sujetos controles. Algunos de los cambios que se 
han podido observar son reducciones de volumen de materia gris en sujetos con 
esquizofrenia en el tálamo, ínsula, giro frontal medial izquierda, giro temporal superior, giro 
frontal superior izquierdo, giro recto, cingulado anterior, área motora suplementaria 
izquierda, área opercular derecha, amígdala, hipocampo y putamen. El objetivo de este 
estudio es realizar un metanálisis para encontrar reducciones en el volumen de materia gris 
en pacientes esquizofrénicos en comparación con controles. Para la selección de los 
artículos se utilizó el Ginger Sleuth, seleccionándo 12 estudios de los 70 que nos ofrecía el 
programa, incorporándo datos de 371 pacientes con esquizofrenia y 301 sujetos sanos. En 
cuanto al metánalisis realizado se utilizó el Ginger Ale aplicando un valor p<0.001 con un 
valor de umbral de agrupación p<0,05 FWE corregido equivalente al volumen de 
agrupación mínimo de 584 mm³. Se observó que los sujetos con esquizofrenia presentaban 
una reducción del volumen de materia gris en el giro temporal superior izquierdo, esta área 
incluye las cortezas auditivas primarias y de asociación y ha sido implicada en la 
experiencia de alucinaciones auditivas en la esquizofrenia.
Abstract
Schizophrenia is a chronic mental disorder, which can cause brain and functional 
abnormalities. This pathology affects 1% of the world population. Several studies have been 
interested in studying the changes that occur due to this pathology through voxel-based 
morphometry (VBM), where the brains of schizophrenic subjects are compared with 
controls. Some of the changes that have been observed are reductions in gray matter 
volume in subjects with schizophrenia in the thalamus, insula, left medial frontal rotation, 
superior temporal gyrus, superior left frontal rotation, rectilinear, anterior cingulate, left 
supplementary motor area , right opercular, amygdala, hippocampus and putamen. The aim 
of this study is to perform a meta-analysis to find reductions in the volume of gray matter in 
schizophrenic patients compared to controls. For the selection of the articles that are used 
the Ginger Detector, selecting 12 studies of the 70 that offered us the program, 
incorporating data of 371 patients with schizophrenia and 301 healthy subjects. As for the 
analysis, the ginger Ale was applied applying a value p <0.001 with a cluster threshold value 
p <0.05 FWE corrected equivalent to the minimum cluster volume of 584 mm³. It has been 
observed that subjects with schizophrenia have a reduction in the volume of gray matter in 
the left superior temporal gyrus, this area includes the auditory primaries and association 
and has been strongly involved in the experience of auditory hallucinations in schizophrenia.
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Introduction
Schizophrenia is a chronic mental disorder that 
affects 1% of the world's population.
Several studies have studied the structural 
changes that occur due to this pathology 
through voxel-based morphometry, comparing 
the brains of schizophrenics subjects with 
control subjects. Changes were found in 
thalamus (Ananth et al. 2002), insula, left medial 
frontal gyrus (Cascella et al. 2010), superior 
temporal gyrus (O’Daly et al. 2007), left superior 
frontal gyrus (Venkatasubramanian et al. 2007), 
gyrus rectus, anterior cingulate (Pomarol-Clotet 
et al. 2010), left supplementary motor area, right 
opercular area (Bonilha et al. 2009), amygdala, 
hippocampus and putamen (Brown et al.2011).
The objective of this study is to perform a meta-
analysis to analyses reductions in gray matter 
volume in schizophrenic patients compared to 
controls. 
 
Results
Label X Y Z Volume 
(mm^3)
Extrema Value
Superior 
Temporal 
Gyrus.
Brodmann 
area 22
49,5 -4.5 1.1 680 0.01600612
Method
Participants
672 Subjects.    12 articles.    141 number of foci. 
  
The GingerALE Version 3.0.2 has been used for the 
meta-analysis of foci in Talairach.
We applied an uncorrected p-value <0.001 with a 
cluster-threshold value  p<0.05 FWE (Family wise 
error) corrected (1000 thesholding permutations) 
equivalent to minimum cluster volume of 584 mm^3"
Subjects Mean age SD Male/Female
Patients 371 36,94 9,11 231 / 141
Controls 301 35,24 8,38 201 / 102
Procedure
For the search of articles, the Ginger Sleuth Version 
3.0.3 has been used. 
 Articles identified through dabatase search (n=70)
 60 articles
 Eliminate studies with subjects with another   
diagnosis (n=10)
 Don’t compare patients with controls (n=1)
 59 articles
 Longitudinal studies (n=6)
 53 articles  - Studies with biological effects (n=9):
 Twins (2) / Familiars studies (5) /  Genes (2)
 - Studies with effects of (n=4):
 Smoke (1) /  Treatment responses (2) / Phospholipid 
activity (1) 40 articles
 Contrast white matter (n=1)
 39 articles
 Study of density/concentration gray matter  (n=16)
 23 articles  Studies with (n=4):
 Adolescents (3) /  Old people (1)
 19 articles
 First episode (n=7)
 12 articles
Discussion
We localised gray matter decrements in the right 
superior temporal gyrus. This area includes the 
primary association auditory cortices and has been 
strongly implicated in the experience of auditory 
hallucinations. (O’Daly et al. 2007)
Limitations: the ALE approach does not incorporate 
information of non-significant findings
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